Background. Aphasia is defined as a language disorder resulting from brain damage. The establishment of the relationship between the assessment and the procedures for rehabilitation is one of fundamental aspects of clinical neuropsychology.
Introduction
Aphasia is commonly defined as a language disorder resulting from brain damage (Benson & Ardila, 1996) , or as an alteration of the ability to communicate due to circumscribed injuries (Hécaen, 1979) . However, it is not always clear what the basis for these alterations is. Are those alterations a system which includes different kinds of speech defects only, or does it include diverse mental operations?
Apparently, the point of view that there are different types and syndromes of aphasia is a predominant one (Goodglass & Kaplan, 1972; Kertesz, 1979; Ardila, 2010) , and is used by the authors when considering assessment and classification. At the same time, proposals for differentiated rehabilitation for different types of aphasia are not very common. Normally, articles on the topic of rehabilitation are directed to aphasia in general (Moreno & Blanco, 2000; Marini et al., 2007; Boo & Rose, 2011; Kiran et al., 2015) , or even in a more general way to patients with brain injury (López, 2001; Pulvermüller & Berthier, 2008; Cherney et al., 2008; Rasquin, Welter, & Van Heugten, 2013; Harris & Olson, 2014; Smeets et al., 2017) .
According to Luria's conception (1947) , it is possible to classify aphasic syndromes according to the neuropsychological factors or mechanisms which determine the syndrome observed in each patient. A well-known example is the classification of types of aphasia (Luria, 1964; ). Semantic aphasia is described as a specific neuropsychological clinical syndrome, or a kind of speech impairment, which can be observed in cases of brain damage in the posterior temporal parietal and occipital (TPO region) zones of both hemispheres. However, in the case of semantic aphasia, the phonic and phonemic level of language is preserved. No difficulties in either pronunciation or comprehension on the level of speech sounds (phonemes) can be observed. There are no defects of oral praxis or of the motor aspects of articulation. All the patients' primary functions are also preserved. No specific mistakes can be observed on the level of isolated vowels or consonants, and even words. The meaning of frequent concrete words is preserved, as well as visual recognition of single objects.
On the other hand, severe defects in the logical and grammatical level of speech production and understanding can be found. The patients with this kind of aphasia manifest peculiar disturbances of language production and comprehension at the level of sentences and texts. The disturbances specific to semantic aphasia are expressed in the absence of access to complex grammatical structures which involve temporal, spatial, comparative, and causal relations, as well as genitive prepositions (possessives). Examples of such constructions might be: "Put the pencil under the book and upon the notebook"; "Show the picture in which you observe that the bird is on the right (left) side of the tree"; "Walk four steps forward and two back, " and so on. Such constructions are difficult for patients in both a written and oral modality. The patients have no access to de-codification of such types of sentences, nor can they use them in their own speech (Solovieva, Chávez, & Quintanar, 2001; Solovieva, Rentería, & Quintanar, 2001; . Such a phenomenon was described for the first time with respect to Russianspeaking patients in the works by A.R. Luria (Luria, 1973) . A patient with semantic aphasia was famously described in Luria's bestseller "A man with a shattered world" (1972) . Afterwards, similar cases were described and presented by neuropsychologists of Luria's school (Kogan, 1962; Tsvetkova, 1977 Tsvetkova, , 1988 Glozman, 1999) . The linguistic difficulties of patients with semantic aphasia could be described as grammatical disturbances, which are related to simultaneous disorganization of spatial orientation and perceptions. It is important to stress that if no such sentences were included in the neuropsychological assessment, the specialist might not notice any kind of aphasia at all, and would relate the patient's difficulties to problems of memory or logical processing (Solovieva, Chávez, & Quintanar, 2001) . It is interesting that the patients themselves stress their memory defects, but not speech difficulties .
In order to accurately identify such problems, the neuropsychologist has to first have conceptual knowledge about the kinds of structures used in the patient's specific language. Secondly, it is necessary to provide appropriate items for assessing the verbal sphere of patients with brain injury, and especially those with aphasia. Many well-known batteries of aphasia testing do not include such items (Boston). Probably there are no examples of such items for aphasia testing in English. As for Spanish authors, the examples are the Barcelona Test (Peña-Casanova, 2005) ; the Brief Neuropsychological Assessment for Adults (Quintanar & Solovieva, 2013) ; the Guide for Neuropsychological Diagnosis (Ardila & Ostrosky, 2011) and the Clinical Assessment of Aphasia (Quintanar, Solovieva & León-Carrión (2013) .
For assessing oral production, we used the following example: "Our uncle had his breakfast after reading the newspaper. What did he do first?" (Quintanar & Solovieva, 2013) .
During the assessment procedure it is useful to verify how successfully the patient understands complex verbal structures by presenting him or her with pictures with options. Some examples used during assessment in the Spanish language are: "In which picture can you see that the pupil of the teacher (teacher of the pupil) is writing on the board?"; "In which picture can you see that there are more orange flowers than white flowers in the vase?"; "In which picture do you see that the father of the son is giving a gift" (Quintanar, Solovieva, & León-Carrión, 2013) . With this last example we wanted to show that not all spatial complex structures in one language (Spanish) are spatial complex structures in English or any other language. In the Spanish language, the construction "father of the son" and "son of the father" are spatially complex, but commonly used. In English, direct translation doesn't show the level of structural complexity. That is why it is necessary to create language-specific items for neuropsychological assessment, instead of directly translating from one language to another. We believe that translating neuropsychological tests for assessment of aphasia is not a proper methodology (Goodglass, Kaplan, & Barresi, 1996) .
Language difficulties are not the only troubles patients with semantic aphasia have. The patients also present severe difficulties in organizing conceptual writing at the level of sentences and text. Additionally, important problems with numeric operations, problem solving, and constructive abilities can commonly be detected. Such problems also occur in patients with "agraphia within aphasia, " and patients with logical (mental) processing or constructive disabilities, or parallel alterations of oral and written language (Balasurbramanian, 2005; Luria & Tsvetkova, 1979; . The absence of adequate testing procedures and knowledge of this kind of aphasia might lead to severe diagnostic errors. In linguistic contexts other than Russian, semantic aphasia frequently is not considered because the types of linguistic tests used are not directed to spatial organization of speech. Constructive problems, lack of spatial orientation, and numeric disorganization could be often considered as problems related to executive functions separately from language level (Luria, 1973; Solovieva, Chávez, & Quintanar, 2001; .
Objective
The objective of this study was to demonstrate the advantages and possibilities of the method proposed by A.R. Luria for analyzing aphasia in the case of a Spanishspeaking patient with semantic aphasia. At the same time, the study showed the necessity of a profound relationship between the strategies used for neuropsychological assessment and the procedures for rehabilitation.
Method
The study used the clinical "Case Study" method with qualitative neuropsychological syndrome analysis during pre-and post-assessment. The program for rehabilitation was designed specifically for this case, and applied in individual therapeutic sessions with the patient.
Case description
Our case was a 34 year old female patient, right-handed, with a formal education of 12 years in the Mexican educational system (technical level or high school), and a police officer by profession. The patient suffered brain injury by a bullet wound gotten during night duty. The patient had suffered severe CTE in the posterior bilateral cortical region. The patient temporarily manifested loss of smell and taste, loss of orientation in space, places, and temporal aspects, and memory problems. Primary perception was preserved for all modalities. The patient had a consultation with the Neuropsychological Service of University Hospital of the City of Puebla (Mexico). This clinical service is provided by the Masters Program on Neuropsychological Diagnosis and Rehabilitation of the Faculty of Psychology of Autonomous University of Puebla. The patient expressed the need for neuropsychological attention due to having serious difficulties in the process of writing, reading, comprehension of language, and general orientation.
Stages of study and procedure
The Neuropsychological Assessment was applied in five individual sessions of one hour each. After that, the Program of Neuropsychological Rehabilitation was created and applied in 37 individual sessions of one hour each over six months. At the end, another neuropsychological assessment was done, and the qualitative results were compared.
The initial Neuropsychological Assessment was carried out using instruments for qualitative neuropsycholgical assessment created for Spanish-speaking patients (Quintanar, Solovieva, & León-Carrión, 2011; Quintanar & Solovieva, 2013) . These instruments included non-verbal tasks for phonemic discrimination, motor organization of praxis, and kinesthetic and visual perception of simple objects and images. The verbal tasks included items for assessing syntactic organization of sentences, word production and understanding, discrimination of sounds and syllables according to phonemic and kinesthetic analysis and synthesis, understanding of the sense of texts, and serial speech production. All the items were created by the authors according to the Luria's theory of functional brain organization in speech (Luria, 1973) . Semantic, syntactic, and phonemic features of the Spanish language were considered (Quintanar & Solovieva, 2002; Quintanar, Solovieva, & Lázaro, 2006) .
The initial Neuropsychological Assessment pointed out the conservation of the following mechanisms of the patient's activity: phonemic discrimination, motor organization of praxis and speech, kinesthetic and visual perception of simple objects and images, programming and control of voluntary activity, and elementary retention in all modalities. Comprehension of common isolated sounds, syllables, words, and direct sentences, including orders with a simple structure, were preserved.
All kinds of complex tasks, which included simultaneous spatial synthesis and analysis, were especially difficult for the patient. Such difficulties were observed in the following tasks: construction (Kohs cubes); copying a Rey complex figure; comprehension of sentences and texts with a complex semantic structure (Show the picture in which the "dog is running behind the lady and in front of the car, " or "Who is the brother of your mother?" and so on). All sentences with that kind of semantic structure were not accessible to the patient. The solution of mathematical problems and examples, written speech production, and understanding of sentences and texts were inaccessible. On the basis of these clinical data, the neuropsychological diagnosis of semantic aphasia was established. Figure 1 shows the copy of Rey figure, in which the patient's severe difficulties with spatial organization can be observed. The patient showed severe difficulties in comprehending literary texts (stories read by the psychologist). The task of writing a little story of her choice, on the topic "My Day, " was too difficult for her (Figure 2 ). The patient has written: "I woke up, had breakfast. Talked to my daughter, " and has refused to go on.
Program for Neuropsychological Rehabilitation
The program for neuropsychological rehabilitation was designed according to the patient's needs and potential, and the clinical picture of semantic aphasia (Quintanar, Lázaro, & Solovieva, 2009; . The objective of the program was to provide gradual rehabilitation of spatial functions (simultaneous analysis and synthesis) on different levels of action: material, perceptual, and verbal. The material level included actions with real objects and their images, and construction tasks with blocks and cubes; the perceptual level included actions with symbols, signs, schemes, and maps; the verbal level was directed to production and comprehension of sentences with spatial and genitive prepositions. The second stage of the program was directed to patient's production of proper texts with the help of the therapist. The final stage proposed working with arithmetic problems.
The structure of the action was always determined with respect to the patient's strong motivation for recovery, and the operations and conscious objectives of the actions which were attractive and accessible to the patient when accompanied by proper explanation and external help (Leontiev, 1983) . All actions were completed with the assistance of a neuropsychologist who provided external objective, perceptual, and verbal help at all moments. Specific orientation was created for some intellectual tasks (Talizina, 2009; Solovieva, 2014) . There was modification of the level of consciousness of spatial relations between material, perceptual, and verbal phenomena, according to the known practice of changing the purpose of external actions during rehabilitation (Leontiev, 2011) . In the case of semantic aphasia, the actions chosen for rehabilitation should necessarily include operations with spatial relations. Automatic simultaneous subconscious operations were converted into sequential conscious step-by-step actions. All tasks were presented as joint actions with an external orientation by the neuropsychologist.
Below we show the stages of the program with examples of the tasks.
STAGE 1
Objective: Rehabilitation of the consciousness of spatial relations between objects, the patient's own body, and her verbal reflection upon them.
Tasks:
relations with objects in real space, pictures, and photographs. Constant usage of spatial prepositions: on my (your) left (right), between, in the middle, behind, after, before, in front of, outside, side by side, the first (last), the previous, the next to, the next, on, under, and so on. All prepositions were used as they are in conversational Spanish. reflection and orientation on all aspects of the models, using all prepositions and spatial structures of the language (in Spanish).
all spatial details of the models.
black and white models at the next stage.
STAGE 2
Objective: Rehabilitation of comprehension at the level of sentences without any support of concrete context.
Tasks:
rect (indirect) object. Use of symbols and schemas for sentence construction and for each component of the sentence. spatial relations and word order.
STAGE 3
Objective: Rehabilitation of the ability to solve arithmetic problems. Constant usage of conceptual orientation and a schema for analyzing the problems was ap-plied (Luria & Tsvetkova, 1979) . Analysis of the semantic conditions in each problem: sufficient or insufficient elements for answering the problem's final questions. Orientation for identifying the final and intermediate questions in the problem. Determination of the spatial direction of each operation: subtraction and division (to the left), sum and multiplication (to the right).
Tasks:
eration).
orientation and reflection from the patient.
Results of the Final Neuropsychological Assessment
Significant qualitative differences were observed in the final neuropsychological assessment. The patient was able to fulfill all constructive, perceptual, and written tasks. No semantic difficulties were observed in speech production. Writing and reading became accessible to the patient in all modalities. The members of the family and the patient herself could notice positive changes in the recall process for verbal information and in day-to-day organization of life.
Below are some examples of tasks presented to the patient during the final neuropsychological assessment:
Task: "Draw watches by instruction. " The patient had refused to fulfill this task before rehabilitation.
Task: Model of the house and its realization by the patient after rehabilitation. The patient had refused to fulfill this task before rehabilitation. 
Discussion
It is practically impossible to find published neuropsychological studies of the syndrome of semantic aphasia in Spanish-speaking patients. Head (1926) was the first to use this designation. Similar kinds of semantic difficulties can be found in the literature, but in relation to other clinical pictures. For example, León-Carrión (2006) mentions patients who have lost spatial orientation after brain injury; these patients lost recognition of objects; forgot places and other people; and manifested confusion in their understanding of the time code and details of calendars. Other authors refer to semantic aphasia as speech difficulties, which include grammatical problems understanding spatial relations in passive phrases, subordinated phrases, and inverse constructions. Nevertheless, no studies on specific cases of patients which included early and final assessment, and implementation of rehabilitation programs, could be found (Benson & Ardila, 1996; Ardila & Ostrosky, 1991) . In later publications, spatial difficulties were frequently presented without any reference to semantic aphasia; language and spatial orientation were presented in different chapters as isolated functions (Ostrosky & Ardila, 2010) .
Our study shows the importance of elaborating original tasks for neuropsychological assessment according to the specific features of syntactic organization of each language (Spanish, in our case). We believe that it is no use to directly translate the items in neuropsychological tests for aphasia from other languages into Spanish. We insist on the necessity of a proper understanding and study of Luria's classification of types of aphasia and the method for their identification (Luria, 1999; Quintanar, 1999) . Correct determination of the patient's central difficulties permits the doctor to establish a precise diagnosis and, consequently, to prepare the content of the concrete tasks for neuropsychological rehabilitation.
Future neuropsychological studies might help the researcher get a precise clinical picture of semantic aphasia, and establish more kinds of typical difficulties of syntactic organization in the patients' oral and writing production, and comprehension of speech. Our study doesn't mention specific difficulties with word selection, and we consider that future work with the other clinical cases of patients with semantic aphasia would help researchers find out if this is really a problem in Spanish-speaking patients. It is also important to stress that similar clinical studies might be suggested for Spanish-speaking patients not only in Mexico, but also in other countries using the Spanish language.
In our study, the Program of Neuropsychological Rehabilitation was useful for the patient and has permitted her to re-establish functions of spatial orientation in verbal and non-verbal tasks and day-to-day life. We consider that the results obtained after application of the rehabilitation program allowed us to verify or to reject the hypothesis (what caused the alterations) on which the rehabilitation program was based. In other words, the success of the rehabilitation confirmed the neuropsychological diagnosis established during the initial assessment.
Our results show that the effectiveness of assessment directly leads to effectiveness of the whole process of elaboration and realization of rehabilitation. It is important to take into account the strong motivation on the level of the patient's personality. We might add that the process of rehabilitation became a purpose of life for the patient during this joint activity (Frankl, 2013) . Rehabilitation occurred as a shared activity between the psychologist and the patient, in which the patient was directed and oriented through all steps of the process. The final neuropsychological assessment pointed out significant qualitative evidence of improvement in spatial orientation and organization of information in all levels: material, perceptual, and verbal. The global and complex consideration of the clinical picture in cases of brain injury is more useful than the traditional separation of syndromes of aphasia, from problems of spatial orientation and tasks with building of blocks , which traditionally are more related to executive functions.
The tasks were always presented as actions, and not as simple exercises or training operations. This meant that the patient always knew at a conscious level the elements of the action: "what to do, why to do, and how to do. " The elements of "what to do" and "why to do" might be included as part of the motivational sphere of activity, and were essential for the whole process of rehabilitation. We might comment that the patient was afraid to work with Kohs Cubes at the beginning, but she was really happy and lit up a lot while achieving all the tasks at the end of her rehabilitation.
We might add that we also included "how to correct, " and we might say that the three functional parts of any human activity were represented in the program by "how to do": orientation, execution, and verification (Galperin, 2009) . External orientation was essential for the fulfillment of complex constructive tasks. The inclusion of different kinds of material, perceptual, and verbal tasks permitted us to follow the levels of formation of actions with spatial orientation, starting from the most concrete level, and passing up to a more general, abstract level (Talizina, 2009; Solovieva, 2014; .
Conclusions
1. The neuropsychological syndrome of semantic aphasia can be established in Spanish-speaking patients. 2. Neuropsychological assessment and rehabilitation together make up a unique process. 3. Motivational support and intellectual involvement of the patients are fundamental for successful rehabilitation in adults. 4. External orientation and inclusion of self-consciousness for all operations with spatial orientation can be a useful strategy in cases of semantic aphasia.
